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S UNPIC/TSG/ESH/TLEB-125/71
1 September 1971

MEMORANDUM FOR THE RECORD
SUBJLECT K Invcsiigation of Rhomboid Arm Mdtion

RuﬁﬁnuNcus{ 1) IEG/OD/TrE-130/71, dated 29 July J971 |
: , - 2) »TSG/ESD/TRB~115/21, dated 10 August 1971

4. In rcsponse to a request by IEG/0D/TPE (Ref. 1),
- ESD has investigated possible causes of inability to focus
[:::%]ZOOm 240 Mod 28 system rhomboids using 2X objective lenses.
. “TReference 2, which treated table alignment procedures, was- - -
intended to reduce the potential problem. This memorandum
‘discusses anotheér aspect of the 1540/Mod 28 system which is
a contributing factor. [ T

~

2. It had been conjcctured that part of the problem
. stated in Reference 1 could be caused by the non-parallel,
npon-planar swing of rhomboid arms. In order to test this,
- ESD had to purchase a surface pldte to use as a basc-for
. . these measurements. The platepurchased was 12" X 18" granite,
" with a surface {latness tolerance of +0.0001 inches. o

.7 3. An optics mount was found in ESD/EPB's parts
" stock which could be mounted over the surface plate. This
"o mount is identical in mount/pod interface to that used on
- the [__JMLT 1540. The mount was firmly fixed on the sur-
.face plate, braced so that the weight of the optics would
not move it in any manner. The surface of the nmount on .
which the optics pod rcsts was aligned parallel to the sur-
face plate within 0.001 inches -Total Indicating Reading.-
"~ This is the eauivalent to a collimation error of less than

1 minute of arc. L S S N L

4., Two pods were thenm placed on this mount one at a
time. :Fourteen arms were mounted on the left side of each
" of the pods. The variations in distance from position 1 at
positions 2 and 3 were checked vitlh each pod and rhombold.
Thesc mcasurements and a drawing of the set-up are shown
in Attachment 1. IO I . T =
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5. The following informntionfshould be noted,
: “a. The rhomboids were p]aced on the pods in the

.+ same way that a PI weuld mount them. That is, no atter:

- was made to align the threc-point mount on the rhomboicd

.+ to that of the pod to minimizc excursions of swing. 1t
*is possible to reduce the excursion by approximately

10% by determining whether the position 3 distance (scc

z'attachmcnt) was plue or minus, and compensating for this
" at thc tlmc of movntlng the rhonb01d SRR

_f;ﬁﬁ-b.' Phonbomdo were pllred on para]lbl bars ; divorc:

- :[rom the pod, and the swing of the rhorboid. arms alosic
were checked. - Two rhomboids, 101LA and 716WF, were
checked in this manner. 101LA showed a total deviation
of only 0.0005 inches for 180° of rotation in this test.
716WF, which had deviated by as much as 0.062 inches

. when mounted on pod 296BF, “showed only a 0.0002 inch
dCVlatJOn when not on 1he pod T e

Teiwin -.“,

6. The conc]u31on to bc dravn From thcqe tests is

that rhomboid mounting hardware is critical.™ The rhomboid’
is positioned by a dowel pin on the slide mating with a

slot on the rhomboid arm itself, . A total cunulative toler-
ance in four critical areas - dowel diameter, dowel posi-
tioning, slot width, slot position - of 0.0005 inches will
result in an n0u191 deviation fyom parallel of approximatelr
19 minutes of arc for the rhomboid arm. It is entirely
possible that the prism problem.noted in Reference 2 docs

- .mot exist; i.e., the symptoms noted are caused by rhombon
- Shlng, not by pTL%m dev1atnons.p¢, e oy

7 " This problcm night be aJ]eVLdtoc by t\o methods

:i“both of Wh]Ch 1nvo]vo a )edcq1gn of the 1hon001d/pod
SyQ LC]ll o ;-,_. SR -z __-~\

8 ‘al’ GTCdLCT focus 1anﬂc coulc pOS%]b]y be bu11t
- -into the rhomboid arm, cnab]:nc refocus of objectives
',evcn with gross deVLatlons from paaal]el swing.

.-., . Y

: b. TthTCI 10161anc\ “on the quleonan hard\M
S would plOVTdG a more nearly. parallel swing of thomboi

WLthouLmrcd051vn_oﬁ_opulcurm-Honcverﬁutnc geometyy of
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the system is such that a deviation of 0.001 snch in
positioning at the dowel will cause an angular devia-
tion in cxcess of 3 minutes of. arc along the rhomboid
arm at position 1 (Scc Attaclhment). " This is a height
differential of 0.008 inches from position 1 to posi-
tion 3. . ... S - e

- 8. Unfortunately, there are other areas on the power
pod and rhomboid system which affect the swing of the rhom-
boid. If we assume that the mounting ring is perfectly
aligned to the viewing surface, then, in order to have the

- vhomboids swing in a perfectly parallel path, the following
mechanical statements apply. . A

“mToiira, - The - surface on the’ power pod which interfaces

- with the mounting pod must be perfectly flat. e
_ - b, The dovetail slide must be positioned in a ..
..~ horizontal plane perfectly parallel to the mounting:ring.

- " c. ~The vertical surfaces on the slide. to which

the rhe:ioids butt must be perfectly parallel to each

.. other aid perfectly normal (i.e., at 90° exactly) to

. the_ plane of the mounting ring. S C T e
- d. - The rhomboids must mount on the slide so that

.2 line through the center of. the rhomboid novement 7
- bearings is perfectly normal to the mounting ring
“plane. S R L ]

et

9: .The conditions stated in section 8 do not all have
- to be satisfied. Section 8d, if satisfied, will provide that
the rhomboids swing in a plane parallel to the viewing sux-- A
- face. But interchangcable parts cannot be specified in that
Way. e T R T

a. The rhomboid bearing is probably tied to the
1 slot and slide mating surface, with some -tolerance. -~

_ .. b The rhomboid mating surface and the position
of -the dowel are probably tied to the dovetail slide™?
- surfaces and rhomboid prismicen K
tolerance. o
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c. The dovetail slide surfacces arc probably
tied to the pod mounting surface, again with sonmc
tolerance. 4

©10. The situation found in the optics today;.is

“that, geénerally, the 0.056 inch focus adjustment Ffound jn —— -

. the 2X rhomboid system is adequate for PI use with the 1540
system. However, if an attempt is made to use optics with

: Jecss focus accomodation, major redesign of the mechanical

parts supporting the optics will be nccessary. It has becn
stated that 3X objective.lenscs currently under consideration

*© will contain focus accommodationef about 0.075 inches. .

. -.. . . __Test Engineer T
‘.. TEB/ESD/TSG/NPIC

Dist'ribuf;ionf L T T T
. -Original § NPIC/TSG/ESD/TEB (Chrono IR
ComEne T Wacsaresnmm e L1
. 7 1 - NPIC/TSG/RED Sl ednL sl
DIA/DIS [
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